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1 Computers represent data in binary form. 


(a) Tick (“) one box to identify the statement about binary that is true. 


Binary digits can only be the values 0, 1 and 2 


The left-most bit of a binary integer has the smallest value 


Binary is used because computers are made of switches that can only be on or off 


The smallest whole number that can be stored in 8 bits is the number 1 


[1] 
(b) Complete the table by writing the missing denary, 8-bit binary or hexadecimal values. 
Denary 8-bit binary Hexadecimal 
00000111 7 
49 31 
01100110 66 
244 11110100 


[4] 
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(c) Tick (“) one box to identify the largest file size. 


2000 000 bytes 
2300 KB 
200MB 
0.1 GB 
[1] 
(d) Tick (“) two boxes to identify the two file sizes that are equal to each other. 
4500 000 bytes 
450 KB 
4.5MB 
0.45 GB 
[1] 
(e) Complete the binary addition by adding these two 8-bit binary numbers. 
Show all your working. 
+ 1 00111 1 ~+0 
[2] 


(f) Identify the binary shift that has been applied to the 8-bit binary number 10110000 to get the 
result 10000000. 
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A student is performing a range of actions on the internet using their computer. 


(a) Arange of protocols are used for the transmission of data by the student’s computer, and the 
web servers they are accessing. 


(i) Complete the table by identifying the most appropriate protocol for each of the tasks the 
student is performing. 


Task Protocol 


Requesting to view a news webpage from a web 
server 


Entering a username and password to access 
their bank account 


Downloading a text document from a web server 


Checking for new emails in their inbox 


[4] 
(ii) Some protocols have layers. 
Give two reasons why protocols have layers. 
i teaches aout ciate cis ne tanaetip bel ches alts enced att cr iaeirsedoe ta lc dacneneg Shtsantck na danei atures eae eued 
I cae hth Scaa ied acteasaed ee ce eS dali eacen G e Seats Asc awe dea Seca da dead as aepdes eat deat Gnd uebaatee 
[2] 


(b) The student’s computer is part of their home Local Area Network (LAN). The LAN currently 
only has wired connections. 


(i) One characteristic of a LAN is that they are set up over a small geographical area. 


Give one other characteristic of a LAN. 
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(ii) Describe the benefits of the student changing their home LAN to include wireless 
connections. 


sisbiedion bap inliadiantvewaenoubpalgedscu hay vi lunscintng they damaalagidhd epedodt nak sameatanganbanes tuetieixatepenndmnbanhelennntobelueeneE [4] 
(iii) State two drawbacks of changing their home LAN to include wireless connections. 
ON ees ieee saves see gun sereceeyetaete eee eee ca aunccedaae=tect edhe ctecagbeneaageeed cians. ctoe meneceeeceesearcecae-eneasasee: 
Sinisa lt ce edge hl ag sce natasha ce aga Rene Gali g egal apubOlee eaaeied 
[2] 
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3 Binary numbers can represent different forms of data. 


(a) 


(b) 
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One form of data is characters. 


Complete the description of how computers represent characters in binary using the given 
list of terms. Not all terms will be used. 


2 4 8 9 16 32 256 

71 i 74 76 78 80 81 

all different identical one repeated similar some unique 
A character set Stores .............ceeceeeeeeeeeeeeeeeeeeeeeees of the characters that the computer can 
represent. Each character iS QIV6N @ .........:::cccccceeeeeceectenee senses binary code. Lower-case and 
upper-case letters in a character Set are GIVEN ..........:ccccceeeesecnteeeeeeeeenee binary codes. 


One example of a character set is ASCII. This character Set USES ..........ccccccccseeeeeceeeeeeseeeaeeees 
bits for each character. If the code value for the character ‘F’ is 70 then the code value for 


the character ‘LIS wo... eee cece eeeeeeeeeeeeeeeeeee . 


[5] 
Binary numbers can also represent images. 


The table shows the colours that are used in an image and the binary value for each colour. 


Colour Binary value 
Red 0000 

Green 0010 
Blue 1000 

Purple 0110 


The metadata states that the image is 3 pixels wide by 4 pixels high. 


The data in the file starts in the top left of the image and goes from left-to-right, top-to- 
bottom. 


(i) State what is meant by metadata in an image file. 
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(ii) The binary data stored for the image is given: 
000000000110100000101000011001100110000000101000 
Agrid is given for the image. Each square is one pixel. 


Write the name of the colour in each square that the pixel will show for this image. 


[2] 


(iii) A colour depth of 4 is used. This means 4 bits are used to store the colour for each 
pixel. 


State the maximum number of different colours that can be represented in 4-bits. 


(iv) The colour depth is increased to 2 bytes. 


State two effects that this change can have on the image. 
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(c) Astudent has a text document and an image file that need to be compressed separately. 


The student needs to reduce the file size of both of these files as much as possible. 


(i) 


(ii) 
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Identify the most suitable type of compression for the text document. Justify your choice. 
Type Of COMPFeSSION ............. eee ee eeeeeeeeeeeeeeeeeeeeeeeeeeeeseeteeeeeeeneeeees 
JUSTIFICATION ooo... eee eeceeeeeeeeceeeaeeeaeeeaeeeaeeaaeeaaeeaaeeaaeeaaecaeecaeeaaeeaaeeaaeaeaecaaeeaaeeaeeeaeeeaeeeaeeeaeeeaeeeas 


[3] 
Identify the most suitable type of compression for the image file. Justify your choice. 
Type Of COMPFeSSION .............. cece eeeeeeeeeeeeeeeeeeeeeeeeeeeeeteeneeeeeeenteeees 
JUSTIFICATION ooo... eceeeeeeeeneeeaeeaeeeaeeeaeeaaeeaaeeaaeeaaeeaaeaaeecaeeeaeceaeeaaeceaecaaecaaecaeceaeeeaeseaeesaeeeaeeeas 
[3] 
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(a) Tick (“) one or more boxes on each row to identify all of the methods that can help to 


prevent each threat. 


Threat 


Anti-malware 


Penetration 
testing 


Encryption 


Firewall 


Spyware 


Brute-force attack 


Data interception 


SQL injection 


(b) Name and describe one threat to a computer system that is not given in question 4(a). 


[4] 
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5 Anartist has a computer that they use to create images. 


Their computer has both hardware and software. 


(a) The hardware includes primary and secondary storage. 


(i) Explain why a computer needs both primary and secondary storage. 


(ii) 


(iii) 
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phate acinsel suai aa niehpadoanascpbon iene lvenioatstutcnateipeeestscea usamuwineaiieatiauncuisnaeeimenenadeltuladnotesasttdvutd [2] 
Give one example of a secondary storage device that the artist’s computer will have 
and an example of the data that will be stored on it. 

PC COMGATY SIOl SS COV ICS ho cacled tao dsabecatendansalieamabenttdattetngnasdencwedaunlstsh Uadecabsebeandiscatdaiedandle 
Example data ...........ccccccceececeeeeceeeceeeeeeeeeeeeaeeeaaeeaaeaaaeaaaeeaaeaaaeaaaeeaaeaaaeaaaeaaeeeaeeaaeesaeeeaeeeaeeeas 
Leaacat atc rnealgetas ashen nainonicensu titel ie ansban dal peeionemadesnaetebaspineammnoth Gated mn ouniacumnctaeemugcmetee a 


The computer has Virtual Memory (VM). 
The table has four statements about VM. Not all of the statements are correct. 
Tick (“) the True column for the statements that are correct. 


Re-write any statement that is incorrect in the False column by changing the statement 
to make it true. 


Statement A False — rewrite the statement to make it true 


A section of primary 
storage is partitioned to act 
as virtual memory 


Data from ROM is 
transferred into VM 


VM is needed when RAM is 
full, or nearly full 


Data from VM is transferred 
back to secondary storage 


when needed 


[4] 
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(b) The computer has an operating system and utility software. 


State the need for utility software in a computer. 


(c) The artist uploads images to be displayed on a website. This is a client-server relationship. 


(i) 


(ii) 
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Identify the computer that is acting as the client in this scenario and justify your choice. 
CHENt. COMPUTES! scesciivsstiviatentinain deli wivinvun es deubtuawvaniiuideandaePhcdavinitcateaadiewledvivewusduwelacumuleanieduids 


ISTE CEU OIN cast sceiec sara velsaircepenastpaenan rascerenat aia meriseatcatnuteeaiesaa eunceauaaeuastaectiaen seven antusee wusearmavecunen anewsee 


[3] 
Identify the computer that is acting as the server in this scenario and justify your choice. 
DEVEL COMPULESM vessicvss tivssiantinaindelvewevinanes cembtuatvanudeudededacPacda vomiecav oni dveasedvavdwusduwblavaeuncinieeuids 
DIS DIE CADIONE * aasicsinscasninccconacapeasesGuset iin kcaatnaslstgnemcincahacencua ued Ac inieuigearacgannetiatn ie venastesaieegbeanandanmaaaubeavaaasted 
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(d) The artist is working with a programmer on the development of a new piece of software. 
The software will allow users to edit images on devices such as mobile telephones. 
They are considering releasing the software as open source instead of proprietary. 


(i) Describe two benefits to the artist and programmer of releasing the software as 
proprietary. 
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6* Ashopping centre has a security system that includes CCTV cameras to record activities in the 
centre. The security system is being upgraded to include the use of facial recognition to identify, 
track the movements of and record individuals throughout the shopping centre. 

Discuss the positive and negative impacts of this upgrade including: 
* — ethical issues 
* privacy issues 
* legal issues 
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sahtticsi ei sain bticetatas rattan aanndaatetgintilotia sist duiiapndiadamatanicm tedleiaaAahel tetera tis nandincimestae tama cumcaanatadae Ses [8] 
7 Acar comes with many embedded systems, for example parking sensors. 
Identify one other embedded system that could be found in a car and explain why this is an 
embedded system. 
ExeMiple SrmibGUGSU Sy Sten sacege sca ean tecccs ested eases leaa ace seen meee cet dtend USPS iantdecat a Meeeeae es 
EXP V ALOUD seg crc cca ce Sect cc ctatacc cach a naacenecesacaeelanascaetacahvetvaucntssante canntsevsto eas sadtesd sare auueSlasasigeadirocttaan aus 
[3] 


END OF QUESTION PAPER 
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ADDITIONAL ANSWER SPACE 


If additional space is required, you should use the following lined page(s). The question number(s) 
must be clearly shown in the margin(s). 
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